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Executive Summary 

In January 2018, the Washington State Legislature passed the Streamflow Restoration law 
(chapter 90.94 RCW) to help support robust, healthy, and sustainable salmon populations while 
ensuring rural communities have access to water. The law, directs the Department of Ecology 
to lead local planning Committees to develop Watershed Restoration and Enhancement Plans 
that identify projects to offset potential consumptive impacts of new permit-exempt domestic 
groundwater withdrawals on instream flows over the next 20 years (2018 ς 2038), and provide 
a net ecological benefit to the watershed. This Watershed Restoration and Enhancement Plan 
meets the requirements of the law.2 

The Department of Ecology (Ecology) established the Watershed Restoration and Enhancement 
Committee to collaborate with tribes, counties, cities, state agencies, and special interest 
groups in the Chambers-Clover watershed, also known as Water Resource Inventory Area 
(WRIA) 12. The WRIA 12 Committee met for over 2 years to develop a watershed plan. 

This watershed plan contains two projections for new PE well connections over the 20-year 
planning horizon; a moderate projection of 145 new PE wells and a high projection of 227 new 
PE wells. The projects and actions in this watershed plan will address and offset the 
consumptive water use from 227 PE well connections. The estimated consumptive water use 
associated with the new PE well connections is 89.9 acre-feet per year (0.08 cfs). This amount 
of water is equivalent to 353 gallons per day per new well. 

This watershed plan includes two projects that capture and redirect stormwater and 
streamflow back into streams. These projects provide an estimated offset of 1,425 acre-feet per 
year to benefit streamflows and enhance the watershed. Additional projects in the plan include 
benefits to fish and wildlife habitat, such as floodplain reconnections and stream 
improvements. 

This watershed plan includes several policy recommendations and an adaptive management 
process. The policy recommendations contain actions to track PE wells and increase water 
conservation. The adaptive management process includes a mechanism for tracking new PE 
wells and project implementation, periodic reporting on project status, and recommendations 
for response if project implementation lags new PE well connections. These measures, in 
addition to the surplus water offset and supplemental habitat improvement projects, provide 
reasonable assurance that the plan will adequately offset new consumptive use from PE wells 
anticipated during the planning horizon. 

Based on the information and analyses summarized in this plan and the intention that projects 
in the plan will be implemented, the WRIA 12 Committee finds that this plan, when 
implemented, will enhance streamflows in several important salmon streams and, for the WRIA 
as a whole, offset new consumptive use from PE wells anticipated during the planning horizon. 

                                                      

2 Some committee members have a different interpretation of 90.94 RCW. See the compendium for additional 
information: LINK 
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Chapter One: Plan Overview 

1.1 WRIA 12 Plan Purpose and Structure  

The purpose of the Water Resource Inventory Area (WRIA) 12 Watershed Restoration and 
Enhancement Plan (watershed plan) is to identify projects and actions necessary to offset the 
impacts of new domestic permit-exempt wells (referred to as PE wells throughout this plan) to 
streamflows. The watershed restoration and enhancement plan is one requirement of RCW 
90.94.030.3 Watershed plans must identify projects and actions to offset the potential 
consumptive impacts of new PE wells on instream flows over 20 years (2018-2038), and provide 
a net ecological benefit (NEB) to the WRIA. The WRIA 12 watershed plan considers priorities for 
salmon recovery and watershed recovery, while ensuring it meets the intent of the law. 

Pumping from wells can reduce groundwater discharge to springs and streams by capturing 
water that would otherwise have discharged naturally, reducing flows (Barlow and Leake 2012). 
Consumptive water use (that portion not returned to the aquifer) reduces streamflow, both 
seasonally and as average annual recharge. A well pumping from an aquifer connected to a 
surface water body can either reduce the quantity of water discharging to the river or increase 
the quantity of water leaking out of the river (Barlow and Leake 2012). Projects and actions to 
offset consumptive use associated with permit-exempt domestic water use have become a 
focus to minimize future impacts to instream flows and restore streamflow. 

While this watershed plan is not intended to address all water uses or related issues within the 
watershed, it may provide a path forward for future water resource planning. 

This watershed plan includes seven chapters: 

¶ Plan overview. 

¶ Overview of the watershed.  

¶ Summary of the subbasins.  

¶ Growth projections and consumptive use estimates.  

¶ Description of the recommended projects and actions identified to offset the future 
permit-exempt domestic water use in WRIA 12.  

¶ Explanation of recommended implementation and adaptive management measures.  

¶ Evaluation and consideration of the NEB.  

1.1.1 Legal and Regulatory Background for the WRIA 12 Watershed 
Restoration and Enhancement Plan 

In January 2018, the Washington State Legislature passed Engrossed Substitute Senate Bill 
(ESSB) 6091 (session law 2018 c 1)4 ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ {ǘŀǘŜ {ǳǇǊŜƳŜ /ƻǳǊǘΩǎ нлмс ŘŜŎƛǎƛƻƴ ƛƴ 

                                                      

3 Some committee members have a different interpretation of 90.94 RCW. See the compendium for additional 
information. 
4 An ACT Relating to ensuring that water is available to support development; amending RCW 19.27.097, 
58.17.110, 90.03.247, and 90.03.290; adding a new section to chapter 36.70A RCW; adding a new section to 
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²ƘŀǘŎƻƳ /ƻǳƴǘȅ ǾǎΦ IƛǊǎǘΣ CǳǘǳǊŜǿƛǎŜΣ Ŝǘ ŀƭΦ όŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άIƛǊǎǘ ŘŜŎƛǎƛƻƴέύΦ As 
it relates to this CommitteeΩǎ ǿƻǊƪΣ ǘƘŜ ƭŀǿΣ ƴƻǿ ǇǊƛƳŀǊƛƭȅ ŎƻŘƛŦƛŜŘ ŀǎ chapter 90.94 RCW, 
clarifies how local governments can issue building permits for homes intending to use a PE well 
for their domestic water supply. The law also requires local watershed planning in 15 different 
WRIAs, including WRIA 12.  

1.1.2 The Local Building Permit Process and Permit-Exempt Wells 

This watershed plan, the Streamflow Restoration law, and the Hirst decision are all concerned 
with the effects of new PE wells on streamflows. Several laws pertain to the management of 
groundwater PE wells in WRIA 12 and are summarized in brief here to provide context for the 
WRIA 12 watershed plan.  

CƛǊǎǘ ŀƴŘ ŦƻǊŜƳƻǎǘΣ w/² флΦппΦлрлΣ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǘƘŜ DǊƻǳƴŘǿŀǘŜǊ tŜǊƳƛǘ 
ExemptƛƻƴΣέ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŀǘ ŎŜǊǘŀƛƴ ǎƳŀƭƭ ǿƛǘƘŘǊŀǿŀƭǎ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŀǊŜ ŜȄŜƳǇǘ ŦǊƻƳ ǘƘŜ 
ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǊƛƎƘǘ ǇŜǊƳƛǘǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎ ǎƳŀƭƭ ƛƴŘƻƻǊ ŀƴŘ ƻǳǘŘƻƻǊ ǿŀǘŜǊ ǳǎŜ 
associated with homes. Although these withdrawals do not require a state water right permit, 
the water right is still legally established by the beneficial use. Even though a water right permit 
is not required for small domestic uses under RCW 90.44.050, there is still regulatory oversight, 
including from local jurisdictions. Specifically, for an applicant to receive a building permit from 
their local government for a new home, the applicant must satisfy the provisions of RCW 
19.27.097 for what constitutes evidence of an adequate water supply.  

RCW 90.94.030 adds to the management regime for new homes using domestic permit-exempt 
well withdrawals in WRIA 12 and elsewhere. For example, local governments must, among 
other responsibilities relating to new PE wells, collect a $500 fee for each building permit and 
record withdrawal restrictions on the title of the affected properties. Additionally, this law 
restricts new permit-exempt domestic withdrawals in WRIA 12 to a maximum annual average 
of 950 gallons per days per connection, subject to the 5,000 gallons per day and ½-acre outdoor 
irrigation of non-commercial lawn/garden limits established in RCW 90.44.050. The Washington 
Department of Ecology (Ecology) has published its interpretation and implementation of RCW 
19.27.097 and chapter 90.94 RCW in Water Resources POL-2094 (Ecology 2019a). The WRIA 12 
Committee directs readers to those laws and policy for comprehensive details and agency 
interpretations. 

1.1.3 RCW 90.94.030ôs Planning Requirements 

While supplementing the local building permit requirements, RCW 90.94.030(3) goes on to 
establish the planning criteria for WRIA 12. In doing so, it sets the minimum standard of 
9ŎƻƭƻƎȅΩǎ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ²wL! м2 Committee in the preparation of this watershed plan. 
In practice, the process of plan development was one of broad integration, collectively shared 
work, and a striving for consensus described in Section 1.4. 

                                                      

chapter 36.70 RCW; adding a new chapter to Title 90 RCW; creating a new section; providing an expiration date; 
and declaring an emergency. 
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Additionally, the Streamflow Restoration law requires this watershed plan to identify projects 
and actions intended to offset the anticipated impacts from new permit-exempt domestic 
groundwater withdrawals over the next 20 years while providing a NEB.5 In establishing the 
primary purpose of this watershed plan, RCW 90.94.030(3) also 
details both the required and recommended plan elements. 
Regarding the approach to selecting projects and actions, the law 
ŀƭǎƻ ǎǇŜŀƪǎ ǘƻ άƘƛƎƘ ŀƴŘ ƭƻǿŜǊ ǇǊƛƻǊƛǘȅ ǇǊƻƧŜŎǘǎΦέ As provided in 
the Final Guidance on Determining Net Ecological Benefit 
(Ecology 2019bύΣ άǳǎŜ ƻŦ ǘƘŜǎŜ ǘŜǊƳǎ ƛǎ ƴƻǘ ǘƘŜ ǎƻƭŜ ŎǊƛǘƛŎŀƭ ŦŀŎǘƻǊ 
ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ŀ Ǉƭŀƴ ŀŎƘƛŜǾŜǎ ŀ b9.Χ ŀƴŘ ǘƘŀǘ Ǉƭŀƴ 
development should be focused on developing projects that 
ǇǊƻǾƛŘŜ ǘƘŜ Ƴƻǎǘ ōŜƴŜŦƛǘǎΧ ǊŜƎŀǊŘƭŜǎǎ ƻŦ Ƙƻǿ ǘƘŜȅ ŀƭƛƎƴ ǿƛǘƘ 
ώǘƘŜǎŜϐ ƭŀōŜƭǎέΦ  

1.2 Requirements of the Watershed 
Restoration and Enhancement Plan 

RCW 90.94.030 of the Streamflow Restoration law directs 
Ecology to establish a Watershed Restoration and Enhancement 
Committee in the Chambers - Clover watershed and to 
collaborate with the Committee to develop a watershed plan. 
Ecology determined that collective development of the 
watershed plan, using an open and transparent setting and 
process that builds on local needs would best serve the intent of 
the law. 

At a minimum, the watershed plan must include projects and 
actions necessary to offset projected consumptive impacts of 
new PE wells on streamflows and provide a NEB to the WRIA.6 

Ecology issued the Streamflow Restoration Policy and 
Interpretive Statement (POL-2094) and Final Guidance on Determining Net Ecological Benefit 
(GUID-2094) in July 2019 to ensure consistency, conformity with state law, and transparency in 
implementing chapter 90.94 RCW. The Final Guidance on Determining Net Ecological Benefit 
όƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Cƛƴŀƭ b9. DǳƛŘŀƴŎŜύ ŜǎǘŀōƭƛǎƘŜǎ 9ŎƻƭƻƎȅΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳ 
άƴŜǘ ŜŎƻƭƻƎƛŎŀƭ ōŜƴŜŦƛǘΦέ Lǘ ŀƭǎƻ ƛƴŦƻǊƳǎ ǇƭŀƴƴƛƴƎ ƎǊƻǳǇs on the standards Ecology will apply 
when reviewing a watershed plan completed under RCW 90.94.020 or RCW 90.94.030. The 
minimum planning requirements described by Ecology in the Final NEB Guidance include the 
following: 

                                                      

5 Some committee members have a different interpretation of 90.94 RCW. See the compendium for additional 

information: INSERT LINK 
6 Some committee members have a different interpretation of 90.94 RCW. See the compendium for additional 

information. INSERT LINK 

RCW 90.94.030(6) 

This section [90.94.030] only applies to 
new domestic groundwater 
withdrawals exempt from permitting 
under RCW 90.44.050 in the following 
water resource inventory areas with 
instream flow rules adopted under 
chapters 90.22 and 90.54 RCW that do 
not explicitly regulate permit-exempt 
groundwater withdrawals: 7 
(Snohomish); 8 (Cedar-Sammamish); 9 
(Duwamish-Green); 10 (Puyallup-
White); 12 (Chambers-Clover); 13 
(Deschutes); 14 (Kennedy 
Goldsborough); and 15 (Kitsap) and 
does not restrict the withdrawal of 
groundwater for other uses that are 
exempt from permitting under 
RCW 90.44.050. 

http://app.leg.wa.gov/RCW/default.aspx?cite=90.44.050
http://app.leg.wa.gov/RCW/default.aspx?cite=90.22
http://app.leg.wa.gov/RCW/default.aspx?cite=90.54
http://app.leg.wa.gov/RCW/default.aspx?cite=90.44.050
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1. Clear and Systemic Logic. Watershed plans must be 

prepared with implementation in mind. 

2. Delineate Subbasins. [The Committee] must divide the 

WRIA into suitably-sized subbasins to allow meaningful 

analysis of the relationship between new consumptive 

use and offsets.  

3. Estimate New Consumptive Water Uses. Watershed plans 

much include a new consumptive water use estimate for 

each subbasins, and the technical basis for such estimate. 

4. Evaluate Impacts from New Consumptive Water use. 

Watershed plans must consider both the estimated 

quantity of new consumptive water use from new 

domestic PE wells initiated within the planning horizon 

and how those impacts will be distributed. 

5. Describe and Evaluate Projects and Actions for their 

Offset Potential. Watershed plans must, at a minimum, 

identify projects and actions intended to offset impacts 

associated with new consumptive water use. 

The Streamflow Restoration law requires that all members of the 
WRIA 12 Committee approve the plan prior to submission to 
Ecology for review. Ecology must then determine that the 
ǿŀǘŜǊǎƘŜŘ ǇƭŀƴΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ǎǘǊŜŀƳŦƭƻǿ ǊŜǎǘƻǊŀǘƛƻƴ ǇǊƻƧŜŎǘǎ 
and actions will result in a NEB to instream resources within the 
WRIA after accounting for projected use of new PE wells over the 
planning horizon.   

RCW 90.94.030(3) 

(b) At a minimum, the plan must include 
those actions that the committee 
determines to be necessary to offset 
potential impacts to instream flows 
associated with permit-exempt domestic 
water use. The highest priority 
recommendations must include replacing 
the quantity of consumptive water use 
during the same time as the impact and in 
the same basin or tributary. Lower 
priority projects include projects not in 
the same basin or tributary and projects 
that replace consumptive water supply 
impacts only during critical flow periods. 
The plan may include projects that 
protect or improve instream resources 
without replacing the consumptive 
quantity of water where such projects are 
in addition to those actions that the 
committee determines to be necessary to 
offset potential consumptive impacts to 
instream flows associated with permit-
exempt domestic water use. 

(c) Prior to adoption of the watershed 
restoration and enhancement plan, the 
department must determine that actions 
identified in the plan, after accounting for 
new projected uses of water over the 
subsequent twenty years, will result in a 
net ecological benefit to instream 
resources within the water resource 
inventory area. 

(d) The watershed restoration and 
enhancement plan must include an 
evaluation or estimation of the cost of 
offsetting new domestic water uses over 
the subsequent twenty years, including 
withdrawals exempt from permitting 
under RCW 90.44.050. 

(e) The watershed restoration and 
enhancement plan must include 
estimates of the cumulative consumptive 
water use impacts over the subsequent 
twenty years, including withdrawals 
exempt from permitting under RCW 
90.44.050. 
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1.3 Overview of the WRIA 12 Committee   

1.3.1 Formation 

The Streamflow Restoration law instructed Ecology to chair the WRIA 12 Committee (referred 
ǘƻ ŀǎ άǘƘŜ /ƻƳƳƛǘǘŜŜέύ, and invite representatives from the following entities in the watershed 
to participate: 

¶ Each federally recognized tribal government with reservation 
land or usual and accustomed harvest area within the WRIA. 

¶ Each county government within the WRIA. 

¶ Each city government within the WRIA. 

¶ Washington State Department of Fish and Wildlife.  

¶ The largest publically-owned water purveyor providing water 
within the WRIA that is not a municipality. 

¶ The largest irrigation district within the WRIA. 

Ecology sent invitation letters to each of the entities named in the law in September of 2018. 

The Streamflow Restoration law also required Ecology to invite local organizations representing 
agricultural interests, environmental interests, and the residential construction industry. 
Businesses, environmental groups, agricultural organizations, conservation districts, and local 
governments nominated interest group representatives. Local governments on the Committee 
voted on the nominees in order to select local organizations to represent agricultural interests, 
the residential construction industry, and environmental interests. Ecology invited the selected 
entities to participate on the Committee. 

The entities represented on the WRIA 12 Committee are included in Table 1. This list includes 
all of the entities identified by the Legislature that agreed to participate on the Committee.7 

Table 1: WRIA 12 Membership 

Entity Name Representing 

Puyallup Tribe Tribal government 

Squaxin Island Tribe Tribal government 

Pierce County County government 

Town of Steilacoom City government 

City of Lakewood City government 

City of Tacoma City government 

Washington Department of Fish and Wildlife State agency 

Washington Department of Ecology State agency 

Lakewood Water District Water utility 

Pierce County Conservation District Agricultural interest 

Master Builders Association of Pierce County Residential building industry 

Chambers-Clover Watershed Council Environmental interest 

                                                      

7 The law did not require invited entities to participate, and some chose not to participate on the Committee. 
Listed entities committed to participate in the process and designated representatives and alternates. 

RCW 90.94.030(2)(b) άThe 
department shall chair the 
watershed restoration and 
enhancement committee and invite 
the following entities to participateΦέ 



 

WRIA 12 ς Chambers-Clover Watershed Final Draft Plan 
Page | 6 January 2021 

The Committee invited representatives from the WRIA 10/12 Salmon Recovery Entity and Joint 
Base Lewis-aŎ/ƘƻǊŘ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ŀǎ άŜȄ-ƻŦŦƛŎƛƻέ ƳŜƳōŜǊǎΦ !ƭǘƘƻǳƎƘ ƴƻǘ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ƭŀǿΣ 
the ex-officio members provide valuable information and perspective as subject matter experts. 
The ex-officio members were active but non-voting participants of the Committee. The roster 
with names and alternates is available in Appendix C. 

1.4 Committee Structure and Decision Making 

The Committee held its first meeting in November 2018. Between November 2018 and April 
2021, the Committee held 25 meetings. Some meetings were held jointly with the WRIA 10 
Committee. All Committee meetings were open to the public. The Committee met at least once 
a month, and as needed to meet deadlines. 

The two and a half years of planning consisted of training, research, and developing plan 
components. Committee members had a range of knowledge about hydrogeology, water law, 
salmon recovery, and residential development. Ecology technical staff, Committee members, 
and partners presented on topics to provide context for components of the plan. 

In addition to playing the role of Committee chair, Ecology staff provided administrative 
support and technical assistance, and contracted with consultants to provide facilitation and 
technical support for the Committee. The facilitator supported the CƻƳƳƛǘǘŜŜΩǎ discussions and 
plan content.8 The technical consultants developed products that informed the development of 
the plan. The technical consultants developed all of the technical memorandums referenced 
throughout this plan.9 The Committee established a technical workgroup to support planning 
activities and to achieve specific tasks. The workgroup was open to all Committee members as 
well as non-Committee members that brought capacity or expertise not available on the 
Committee. The workgroup presented information to the Committee as recommendations. The 
Committee acted on workgroup recommendations, as it deemed appropriate. 

This planning process, by statutory design, brought a diversity of perspectives to the table. The 
Committee relied on the workgroup to bring forth recommendations. The Committee discussed 
the recommendations and identified areas of agreement and concerns. The chair and facilitator 
documented agreement and dissenting opinions in meeting summaries that the Committee 
reviewed and approved. The authorizing legislation requires that final plan itself must be 
approved by all members of the Committee prƛƻǊ ǘƻ 9ŎƻƭƻƎȅΩǎ ǊŜǾƛŜǿΦ10 As such, the Committee 
focused on developing a plan that the whole Committee could accept. Identifying areas of 
agreement and concerns on the foundational elements of plan served as the best indicators of 
the CƻƳƳƛǘǘŜŜΩǎ progress toward an approved plan. 

The Committee did not find a process for making interim conclusions that was acceptable to all 
Committee members, so Ecology took on the role of making interim conclusions as needed. The 

                                                      

8 Facilitation was provided by ESA. 
9 Technical consultant team consisted of HDR, Pacific Groundwater Group, and Dally Environmental. 
10 w/² флΦфпΦлолώоϐ άΧŀƭƭ ƳŜƳōŜǊǎ ƻŦ ŀ ǿŀǘŜǊǎƘŜŘ ǊŜǎǘƻǊŀǘƛƻƴ ŀƴŘ ŜƴƘŀƴŎŜƳŜƴǘ /ƻƳƳƛǘǘŜŜ must approve the 
Ǉƭŀƴ ǇǊƛƻǊ ǘƻ ŀŘƻǇǘƛƻƴέ. 
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Committee continued to meet to develop and reach agreement on a final plan without 
operating principles. 

The WRIA 12 Committee reviewed draft plan and draft plan chapters on an iterative basis.   
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Chapter Two: Watershed Overview 

2.1 Brief Introduction to WRIA 12 

WRIAs are large watershed areas formalized under Washington Administrative Code (Water 
Resources Code of 1971) for the purpose of administrative management and planning. WRIAs 
encompass multiple landscapes, hydrogeological regimes, levels of development, and variable 
natural resources. WRIA 12, the Chambers-Clover Watershed, is the smallest watershed of the 
62 designated WRIAs in Washington State. The 180 square mile Chambers-Clover Watershed is 
entirely within Pierce County, Washington (see Figure 1) (Runge, Marcantonio, and Mahan 
2003). The watershed includes Chambers Creek and Clover Creek as well as approximately 
2,020 acres of lakes and extensive wetlands (Ecology 1995). These creek systems originate from 
springs and groundwater drainage to streams in the northeast corner of the watershed. 

Chambers-Clover Creek flows 18.1 miles and discharges into the Puget Sound one mile north of 
the town of Steilacoom. Leach Creek and Flett Creek are two important tributaries to Chambers 
Creek. Numerous small drainages flow directly to Puget Sound, including Puget Creek and 
Sequalitchew Creek (Chambers-Clover Watershed Management Plan 2004). 

2.1.1 Land Use in WRIA 12 

The Chambers-Clover Watershed is predominantly urban, characterized by a combination of 
residential, industrial, commercial, manufacturing, transportation, communication, and military 
land uses (see Figure 1). The Chambers-Clover Watershed includes the western half of the City 
of Tacoma, all of the Cities of Lakewood and University Place, and the Towns of Steilacoom, 
Dupont, Fircrest, and Ruston. It also includes the unincorporated communities of Parkland, 
Spanaway, Elk Plain, Frederickson, and Midland. Approximately 67 percent of WRIA 12 is within 
a city or designated urban growth area. Joint Base Lewis-McChord (JBLM)11 occupies 18.2 
percent of the watershed (32.7 square miles). 

The Chambers-Clover Watershed has experienced a steady pace of urbanization. Land use 
conversion from natural forested condition to residential, commercial, and agricultural uses has 
resulted in filling of floodplain wetlands, compaction of soils, and increased impervious surface, 
contributing to an increased magnitude and frequency of peak stream flows and reduced 
groundwater and wetland storage, reducing baseflows (Runge, Marcantonio, and Mahan 2003). 
In addition, sanitary sewers collect wastewater from most of the watershed. The wastewater is 
treated and discharged into the Puget Sound, further reducing groundwater recharge and 
baseflows in the WRIA. 

2.1.2 Tribal Reservations and Usual and Accustomed Fishing Areas 

The Squaxin Island Tribe and the Puyallup Tribe of Indians have usual and accustomed fishing 
areas in the watershed. The Tribes hold Treaty-reserved water rights in WRIA 12 under federal 
law that are necessary to support healthy salmon populations; to support and maintain 
hunting, fishing and cultural resource harvesting right; and to meet all homeland purposes 

                                                      

11 The former McChord Air Force Base and Fort Lewis. 
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reserved by the Treaties.  These reserved water rights are necessary to fulfill the promises and 
purpose of the Treaties.  Federal Indian water rights retain a senior priority date over all other 
federal and state water rights holders and state instream flow rules.  Although federal Indian 
water rights in WRIA 12 have yet to be adjudicated, these rights are senior to all other rights 
and have not been accounted for by the State of Washington in the way in which the State 
determines water availability, over appropriation, and instream flow rules12. 

                                                      

12 Language provided by the Squaxin Island Tribe with support from the Puyallup Tribe of Indians. 
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Figure 2 WRIA 12 Watershed Overview 



 

WRIA 12 ς Chambers-Clover Watershed Final Draft Plan 
Page | 11 January 2021 

2.1.3 Salmon in WRIA 12 

The Chambers-Clover Watershed supports anadromous salmonids. The watershed includes 
approximately 27 miles of marine shoreline that supports local anadromous salmonid stocks, as 
well as salmonid stocks from other Puget Sound WRIAs. Several tributaries provide spawning 
and rearing habitat for juvenile salmonids including Chinook, Coho, Chum, Pink, Steelhead and 
Cutthroat trout. Many people depend on the salmon fishery, including those tribes with usual 
and accustomed fishing areas that overlap with the Chambers-Clover Watershed (Ecology 
1995). 

Urbanization has caused streams within the watershed to experience extremely low 
streamflows during migration and spawning time, and many stream reaches, including Clover 
Creek and Sequalitchew Creek, dry up completely in the dry season (Runge, Marcantonio, and 
Mahan 2003). In addition, levees, dams, and other flood control measures have further limited 
habitat along Clover Creek, Sequalitchew Creek, and unnamed creeks (Runge, Marcantonio, and 
Mahan 2003). 

2.1.4 Water System Distribution and Impacts in WRIA 12 

Water systems distribute most water in the watershed. In Pierce County, two or more 
connections are Group B systems;13 most Group B systems are PE wells. Individual PE wells 
serve one connection. Most PE wells are located in unincorporated rural areas, where water 
systems are unavailable. Approximately 88.4 percent of the watershed is within a Group A 
water service area.14 

The Public Water System Coordination Act of 197715 enabled the Pierce County Coordinated 
Water System Plan (CWSP). The Washington State Department of Health is primarily 
responsible for the water system plan approval; however, local governments ensure 
consistency with local growth management plans and development policies. Created in 1988 
the CWSP allows water utilities to coordinate planning and construction programs with water 
utilities and other local jurisdiction programs. The plan provides the foundation for how public 
drinking water needs are met with consideration for future growth. A limited update was 
completed in 2001, but it did not address changes associated with water resources, water 
supply, and land use planning. A more significant update was completed in 2020.16 

This planning ensures that water system service areas are consistent with local growth 
management plans and development policies. The location of new homes in relation to and 
within designated retail water system service areas and related policies determine if they 
connect to water system or rely on new PE wells. Within their designated retail service area(s), 

                                                      

13 Group B water systems serve fewer than 15 connections and 25 people per day. Group B systems serving fewer 
than six connections are often exempt from permitting because they can meet the requirements of RCW 
90.44.050. 
14 Group A water systems serve 15 or more connections and 25 or more people per day and require a water right 
from the Department of Ecology. 
15 RCW 70.116.070. 
16 Additional water system planning information for Pierce County is available: 
https://www.co.pierce.wa.us/951/Coordinated-Water-System-Planning. 

https://www.co.pierce.wa.us/951/Coordinated-Water-System-Planning
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Group A water purveyors are given first right of refusal for new connections. The purveyor may 
ŀƭƭƻǿ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǿŜƭƭ ƛŦ ǘƘŜȅ ŀǊŜ ǳƴŀōƭŜ ǘƻ ǇǊƻǾƛŘŜ ǎŜǊǾƛŎŜ ƛƴ ŀ ΨǊŜŀǎƻƴŀōƭŜ ŀƴŘ ǘƛƳŜƭȅΩ 
manner. 

2.2 Watershed Planning in WRIA 12 

Citizens and local, state, federal, and tribal governments have collaborated on watershed and 
water resource management issues in WRIA 12 for decades. The Chambers-Clover Planning 
Unit completed a draft watershed plan in September 2004, but were unable to reach consensus 
on the document. This section contains a brief summary of broad watershed planning activities 
as they relate to the past, present, and future water availability in the Chambers-Clover 
Watershed. 

2.2.1 Current Watershed Planning in WRIA 12 

This watershed plan builds on many of the past watershed planning activities. For example, the 
Alliance for a Healthy South Sound17 (AHSS) implements tǳƎŜǘ {ƻǳƴŘ tŀǊǘƴŜǊǎƘƛǇΩǎ !Ŏǘƛƻƴ 
Agenda for Puget Sound18 Recovery in the South Puget Sound.19 AHSS is a collaboration of local, 
state, and federal agencies, tribes, nonprofit organizations, and businesses. The Action Agenda 
addresses everything from salmon to orca recovery, stormwater runoff, shoreline restoration, 
and forest conservation. The AHSS has engaged the community in a collaborative planning 
process to help understand priorities and support the health and sustainability of the 
watershed. The Chamber-Clover Watershed Council, a volunteer-based organization focused on 
enhancing water quality, water quantity, habitat, and other environmental issues in the 
watershed, also implements the Action Agenda. 

The Salmon Recovery Lead Entity, a collaboration of local governments, state, federal, and 
tribal partners, and nonprofit organizations, focuses on protecting and enhancing wild salmon 
populations. In 2018, the Lead Entity updated the Salmon Habitat Protection and Restoration 
Strategy for Puyallup and Chambers Watersheds.20 

The AHSS and Salmon Recovery Lead Entity include many of the same organizations and 
individuals that participate in the Committee. This history of collaborative planning and shared 
priorities has supported the success of the watershed plan development in WRIA 12. 

2.2.2 Coordination with Existing Plans 

Throughout the development of the watershed plan, Ecology streamflow restoration staff have 
engaged with staff from the Salmon Recovery Lead Entity and the Puget Sound Partnership, 

                                                      

17 https://www.healthysouthsound.org/. 
18 https://psp.wa.gov/action_agenda_center.php. 
19 The AHSS boundaries include WRIA 12, except a small area in Tacoma, which is in the Puyallup-White River Local 
Integrating Organization. More information on local integrating organizations and their activities to recovery Puget 
Sound is available here: https://www.psp.wa.gov/LIO-overview.php. 
20 Salmon recovery lead entities in Puget Sound were established under RCW 77.85.050. More information on their 
roles as well as links to the recovery plan and watershed chapters is available here: 
https://www.psp.wa.gov/salmon-recovery-overview.php. 

https://www.healthysouthsound.org/
https://psp.wa.gov/action_agenda_center.php
https://www.psp.wa.gov/LIO-overview.php
https://www.psp.wa.gov/salmon-recovery-overview.php
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providing briefings on the streamflow restoration law, scope of the watershed plan, and plan 
development status updates. The Committee chair conducted outreach to the WRIA 10/12 
Salmon Recovery Lead Entity regarding coordination with the Committee to ensure alignment 
of salmon recovery priorities and the streamflow planning process. Throughout the planning 
process, Ecology has coordinated closely with the lead entity, including inviting lead entity to 
take part as an ex-officio member on the Committee and incorporating priority salmon 
recovery projects in the watershed plan. 

There are numerous linkages between growth management and water resource management. 
The GMA addresses water resources through requirements related to water availability as well 
as ground and surface water protection.  Public facilities, which include domestic water systems 
must be adequate to serve a proposed development at the time the development is available 
for occupancy.  The requirements also call for the protection of the water quality and quantity 
of groundwater used for public water systems in addition to critical areas including critical 
aquifer recharge areas. In the rural area, GMA further requires a land use pattern that protects 
the natural water flows along with recharge and discharge areas for ground and surface 
waters.  As discussed in Sections 1.1.1 and 1.1.2, ESSB 6091 was enacted in response to the 
{ǘŀǘŜ {ǳǇǊŜƳŜ /ƻǳǊǘΩǎ άIƛǊǎǘ ŘŜŎƛǎƛƻƴέ όǇǊƛƳŀǊƛƭȅ ŎƻŘƛŦƛŜŘ ŀǎ w/² флΦфпΣ ŀƴŘ ƻǘƘŜǊ ǎǘŀǘǳǘŜǎύ 
and amended the GMA. In addition to GMA, there are other connections between land use 
codes, water planning and water systems. 

This watershed plan incorporates assumptions that reflect the Pierce County comprehensive 
plan goals and policies. The comprehensive plan sets policy for development, housing, public 
services and facilities, and environmentally sensitive areas, among other topics. The 
comprehensive plan identifies where and how Pierce County plans for future population, 
housing, and job growth. This plan used the Pierce County zoning districts and Group A water 
system service areas as the basis for estimating the likely areas of future PE wells. 

As a component of a comprehensive plan, a Capital Facilities Plan (CFP) identifies public 
facilities that will be needed to ensure service levels keep pace with expected development. It 
includes projects from a range of County functions, including: airport/ ferries, emergency 
management, general administration, parks, roads, sewer, sheriff/court/ correctional facilities, 
and surface water management. The CFP must identify the location and cost of capital facilities, 
as well as the sources of revenue that will be used to fund them. The plan is updated annually 
and appropriates funding for the following year. If the costs exceed the revenue, the County 
must reduce its level of service, reduce costs by implementing noncapital alternatives or other 
methods, or modify the land use element to bring development into balance with available or 
affordable facilities. 

Projects may also fall under the noncapital category. Noncapital alternatives include programs, 
ǎǘǊŀǘŜƎƛŜǎΣ ŀƴŘ ƳŜǘƘƻŘǎ ƻǘƘŜǊ ǘƘŀƴ ΨōǊƛŎƪ ŀƴŘ ƳƻǊǘŀǊΩ-type capital improvement to achieve the 
/ƻǳƴǘȅΩǎ ǊŜǉǳƛǊŜŘ ƭŜǾŜƭ ƻŦ ǎŜǊǾƛŎŜΦ ¢Ƙƛǎ category includes programs like education and outreach, 
improvements to existing facilities, and projects to improve natural drainage as an alternative 
to engineered solutions (e.g., levees and dikes). 

Capital projects (structures or engineered improvements to land) identified through the 
watershed plan may be evaluated and prioritized for placement into the CFP. Most proposed 
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ǇǊƻƧŜŎǘǎ ǿƛƭƭ Ŧŀƭƭ ǳƴŘŜǊ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ {ǳǊŦŀŎŜ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘΦ tƛŜǊŎŜ /ƻǳƴǘȅΩǎ {ǳǊŦŀŎŜ 
Water Management Division (SWM) uses the Surface Water Improvement Plan (SWIP) as its 
primary basis for project implementation planning. Not all projects listed in the SWIP make it 
into the CFP, but the SWIP does inform which projects are incorporated. The SWIP is also a six-
year plan that is updated bi-annually. Projects come from existing, County-approved plans and 
are ranked for their ability to address flooding, water quality, habitat, and other factors. Limited 
available funding and new mandatory obligations also factor into capital project prioritization. If 
approved, the watershed plan will become one of the guiding project implementation plans for 
the SWIP. 

2.3 Description of the Watershed ï Geology, Hydrogeology, 
Hydrology, Streamflow, and Salmon Presence 

2.3.1 Geologic Setting 

Pleistocene glaciation (2.6 million to 11,700 years ago) played an important role in sculpting the 
landscape of both the Puget Sound Lowlands and the Cascade Mountain Range. Reaching a 
maximum extent during the Vashon stage of the Fraser Glaciation approximately 16,000 years 
ago, an ice sheet advanced southward into present day Puget Sound (Pringle 2008). Multiple 
advances and retreats of the ice sheet formed the Puget Sound Lowlands, depositing a complex 
sequence of glacial and inter-glacial sediments. 

The general geology of WRIA 12 is dominated by a broad drift plain formed from a sequence of 
unconsolidated glacial and interglacial deposits. Depths to bedrock in the lowlands can exceed 
2,000 feet (Welch et al. 2015). 

The geologic setting lays the foundation for surface and groundwater flow through the basin. 
The relationships between surface water flow and deeper groundwater are important to 
understanding how to manage surface water resources and can be helpful in identifying 
strategies to offset the impacts of pumping from PE wells. 

2.3.2 Hydrogeologic Setting 

The U.S. Geological Survey (USGS) described the hydrology of WRIA 12 in a hydrogeologic 
framework report for the Chambers-Clover Watershed based on previous studies and published 
reports for central Pierce County (Savoca et al. 2010). The hydrogeologic units of the area are 
described as being either water-ōŜŀǊƛƴƎ όάŀǉǳƛŦŜǊέύ or non-water-ōŜŀǊƛƴƎ όάŀǉǳƛǘŀǊŘέ ƻǊ 
άŎƻƴŦƛƴƛƴƎ ƭŀȅŜǊέύ ǎŜŘƛƳŜƴǘǎΣ ǿƛǘƘƻǳǘ ǊŜƎŀǊŘ ǘƻ ƎŜƻƭƻƎic origin or age. Major groundwater 
aquifers are found in the unconsolidated glacial and interglacial sediments throughout the 
central and lower regions of the watershed. 

Groundwater in the aquifers generally flows to the northwest towards Puget Sound or 
northwards towards the Puyallup River valley. Groundwater is not limited by WRIA boundaries 
and activities in WRIAs 10 and 11 may influence or be influenced by activities WRIA 12. The 
generalized flow patterns are complicated by the presence of low permeability confining units 
and bedrock that separate discontinuous bodies of aquifer material and act as local 
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groundwater-flow barriers (Welch et al. 2015). Summer baseflows in the watershed are 
sustained by groundwater. 

The USGS describes the hydrogeology of the watershed as 12 units, typically alternating 
between aquifer and non-aquifer layers. Five of the eight aquifer layers included in the USGS 
definitions are present throughout watershed (see Appendix E). These aquifers are the most 
likely sources for new PE wells. The upper three units will also be the main source of direct 
recharge or baseflow to the surface water system. Two aquifers do not have surface 
expressions except below sea level into Puget Sound. 

Two additional layers are included in the USGS reports, but do not occur in WRIA 12. One final 
aquifer occurs only at very deep depths in the watershed (typically over 800 feet). Future PE 
wells are unlikely to access water from this layer due to prohibitively expensive drilling costs.  

2.3.3 Hydrology and Streamflow 

The Chambers-Clover Watershed is a spring- and groundwater- fed system (Lead Entity 2018). 
Drainage originates from springs and groundwater discharge to springs and seeps in the 
northeastern corner of the WRIA 12. The watershed includes a number of named lakes in 
addition to the streams. Unlike many watersheds in Puget Sound, the upper watershed lies at a 
relatively low elevation of 600 feet and snowpack is not a significant source of late summer 
baseflow. 

Groundwater forms the headwaters of Clover Creek and flows from east to northwest through 
McChord Air Force Base in the center of the watershed. The North Fork creek begins as a 
seasonal surface runoff on a plateau three miles east of Parkland and flows 3.2 miles southwest 
and west through the heavily developed residential and business districts of Parkland before 
joining Clover Creek on the east side of McChord airfield. Morey Creek is also a tributary of 
Clover Creek, separating from Spanaway Creek with a poorly defined channel and a number of 
associated wetlands. Two 12-foot diameter pipes convey Clover Creek underneath McChord 
airfield for 1800 feet (Clothier et al. 2003)21. Clover Creek enters Steilacoom Lake at river mile 
(RM) 5.8. 

Chambers Creek forms from the outlet of Steilacoom Lake and flows north and west into Puget 
Sound through Chambers Bay. Flett and Leach Creeks, two primary tributaries, contribute to 
the flow of Chambers Creek between Steilacoom Lake and Chambers Bay (Ecology 1995). 
Spanaway Creek is a tributary of Clover Lake, formed by springs and marshes on Ft. Lewis and 
flows north. Sequalitchew Creek originates at Sequalitchew Lake and drains westerly until it 
enters salt water south of the old Du Pont Warf location (Runge, Marcantonio, and Mahan 
2003).Precipitation in the form of rain is the principle source of recharge in the Chambers-
Clover Creek Watershed. Annual precipitation near the city of Tacoma, at the northern 
boundary of the watershed averages approximately 40 inches per year, while annual 
precipitation at the Olympia Station located approximately 15 miles south of the watershed 
averages approximately 51 inches per year. Precipitation increases with elevation and distance 

                                                      

21 JBLM began emergency repair and replacement of the culvert in the summer of 2020. The culvert will be 
replaced with a bridge designed to improve fish passage. 
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from Puget Sound. The numerous springs in the watershed contribute late-summer baseflow to 
streams and year-round discharge to the Puget Sound along shoreline bluffs (USGS 2013). 
Groundwater flooding is a frequent occurrence in the winter months. 

The WRIA 12 Instream Resources Protection Program (chapter 173-512 WAC) preserves the 
uses and values of individual rivers, streams, and lakes. The rule protects existing flows from 
new permitted water rights by creating year-round closures for all streams in the WRIA and 
requires that the relationship between groundwater and surface water is fully considered in 
groundwater permitting. The Supreme Court Decisions in the Postema and Foster cases have 
ƎŜƴŜǊŀƭƭȅ ŜȄǘŜƴŘŜŘ ǘƘŜ ǊǳƭŜΩǎ ŎƭƻǎǳǊŜǎ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ǿƛǘƘŘǊŀǿŀƭǎ ǿƘŜǊŜ ǘƘŜȅ ƳƛƎƘǘ ƛƳǇŀŎǘ 
surface water bodies. Five USGS gages22 track streamflow in WRIA 12. These gages provide a 
historical record of streamflows from at least 1950. The data from these gages form the basis 
for high, low, and medium average streamflows over the course of a water year. These graphs 
are available in Appendix E. Runoff contribution for most of the basin can be measured at a 
downstream gaging station on Chambers Creek below Leach Creek near Steilacoom, and 
indicate a mean annual flow of 111.5 cubic feet per second (cfs) for a period of record from 
1938 to 2019 (USGS 2020). 

Anticipated future climate impacts include rising temperatures and changes in precipitation. 
Increased evaporative losses and warmer and drier summer conditions will intensify summer 
drought conditions, low flow issues and high stream temperatures. This may result in more 
severe water quality and quantity impacts on fisheries (Lead Entity 2018). Seasonal 
temperature variations significantly affect the hydrologic cycle in this lowland watershed. 
Water quantity is an issue, especially during summer months when instream flows are so low 
that full reaches of Clover and Sequalitchew creeks go completely dry (Lead Entity 2018). 

Historic records indicate that Clover Creek had higher flows during the summer months in the 
past and may have flowed year-round in the Parkland area (Tobiason 2003). A number of 
changes contributed to lower flows. Modifications to the drainage system starting in the 1940s 
lowered American Lake levels as well as groundwater levels. The regional sewer system 
installed in 1986 diverted treated wastewater directly to Puget Sound, thereby reducing 
groundwater recharge and increasing water use in the watershed. One other potential cause of 
diminished flows is the change within the basin from prairie to forested habitat. The water 
balance and amount of water available for baseflow is impacted by the presence (or absence) 
of trees as the evapotranspiration rate is much higher for forested areas, thereby reducing 
water available for baseflow (Chambers-Clover Watershed Management Plan 2004). 

Development in WRIA 12 has straightened, diverted, armored, and contained in pavement-
lined channels and culverts portions of streams. A dam at the outlet of Steilacoom Lake controls 
flow to Chambers Creek. A dam and fish weir23 blocks upstream fish passage from Chambers 
Bay estuary to the freshwater portions of Chambers Creek (Lead Entity 2018). Sequalitchew 

                                                      

22 USGS Gage 12090400 (North Fork Clover Creek); USGS Gage 12090500 (Clover Creek); USGS Gage 12091100 
(Flett Creek); USGS Gage 12091200 (Leach Creek); and USGS Gage 12091500 (Chambers Creek) 
23 Part of a WDFW fish collection facility. 
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Creek streamflow is greatly reduced because all flow from Sequalitchew Lake is currently 
directed through a diversion canal and discharged directly to Puget Sound. 

2.3.4 Salmon Presence 

The Chambers Watershed primarily supports cutthroat trout, coho, and chum salmon, in 
Chambers and Sequalitchew Creek (see Tables 2 and 3). Chinook salmon are currently captured 
at the Chambers Creek Dam to use for hatchery production. Sockeye salmon are observed on 
occasion at the Chambers Creek Dam. A large population of kokanee (landlocked sockeye 
salmon) are present in American Lake. WDFW has documented Cutthroat trout and chum 
salmon in Clover Creek and associated tributaries. Historically, chum may have been present 
throughout Spanaway Creek. Both of these species are tribally significant (Still, K. and Spurrier, 
L. 2019).  

Table 2 Salmonid Species and Status in WRIA 12 

Common 
Name 

Scientific 
Name 

Evolutionary 
Significant 

Unit 

Critical 
Habitat 

Regulatory 
Agency Status 

Coastal 
Cutthroat Trout  

Oncorhynchus 
clarkii  
ssp.  

No listing  No listing  No listing  

Chum Salmon  
Oncorhynchus 
keta  

Puget Sound 
Chum  

No  No listing  

Coho Salmon  
Oncorhynchus 
kisutch  

Puget Sound/Strait 
of Georgia Coho  

No  
NMFS/Species of  
Concern/1997  

Table source: Lead Entity 2018. 

Table 3 lists the run timing and life stages of anadromous salmon and trout present throughout 
the watershed.
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Table 3 Salmonid Presence and Life History Timing WRIA 12 

Salmonid Life History and Timing in WRIA 12 

Subbasin Presence 
Species 

Freshwater Life 
Phase 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Coho Upstream 

migration 

                        Chambers and 
Sequalitchew 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Smolt 

outmigration 

                        

Chum Upstream 

migration 

                        Chambers and 
Sequalitchew  

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Juvenile 

outmigration 

                        

Coastal 
Cutthroat 
Trout 

Upstream 
migration 

                        Chambers and 
Sequalitchew 

Spawning                         

Incubation                         

Juvenile 
rearing 

                        

Smolt 

Outmigration 

                        

Table source: Lead Entity 2018. 
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2.3.5 Limiting Factors 

Salmonid habitat limiting factors have been defined by the WRIA 12 Lead Entity (2018) and 
Runge, Marcantonio, and Mahan (2003).  

Limiting factors in Chambers Creek include the following: 

¶ Fish passage barrier at the mouth of Chambers Creek (dam). 

¶ Floodplain and shoreline hydromodifications (e.g. streambank armoring). 

¶ Channel complexity and riparian function. 

¶ Modified hydrology (I.e. extreme high and low flows) from drainage modifications, high 
percentages of impervious surfaces in the watershed, and water use that lowers the 
regional water table in the summer. 

¶ Viable habitat that provides connective corridors between riverine and estuarine 

habitats and between estuarine and open water. 

Limiting factors in Clover Creek include the following: 

¶ Fish passage at multiple locations. 

¶ Floodplain and riparian function. 

¶ Invasive plants reducing habitat function (e.g. reed canary grass). 

¶ Channel straightening and hydromodifications, including paving sections of the stream 
channel bed. 

¶ Lack of instream habitat (e.g. large woody debris). 

¶ Low summer flows and areas of no summer flows. 

¶ Water quality impairment from stormwater runoff, reduced riparian function, low 
instream flows, wetland losses, and livestock waste. 

Limiting factors in Sequalitchew Creek include the following: 

¶ Partial fish passage barrier and modified tidal hydrology at the confluence with Puget 
Sound. 

¶ Partial fish passage barriers from beaver dams in the Edmond and Hamer Marsh reaches 
(RM 0.6 - 2.6). 

¶ Fish passage barrier at the outlet of Sequalitchew Lake. 

¶ Diversion of flow from Sequalitchew Lake and Edmond marsh to a diversion canal. 

¶ Water withdrawals leading to reduced summer low flows. 

¶ Fish entrainment into the diversion canal. 

¶ Floodplain modifications from on-going sand and gravel mining. 

¶ Channelizing of the upper reaches limits the lateral movement of the creek within its 
natural floodplain. 

¶ Water temperature during low summer flows. 

¶ Viable habitat that provides connective corridors between riverine and estuarine 
habitats and between estuarine and open water. 
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2.3.6 Water Quality 

Ecology evaluates surface waters in WRIA 12 periodically with a water quality assessment. The 
assessment evaluates existing water quality data and classifies waterbodies into the following 
categories: 

¶ Category 1: Meets tested standards for clean waters. 

¶ Category 2: Waters of concern; Waters in this category have some evidence of a water 
quality problem, but not enough to show persistent impairment. 

¶ Category 3: Insufficient data. 

¶ Category 4: Impaired waters that do not require a TMDL. 

¶ Category 5: Polluted waters that require a water improvement project. 

The latest water quality assessment classified many waterbodies in WRIA 12 (Ecology 2020). 
Appendix F lists the Category 5 assessment. The Category 5 listings most closely related to 
streamflows are water temperature on Clover and Spanaway Creeks, and dissolved oxygen on 
Chambers Creek. Other Category 5 listings are based on water quality standards exceedance of 
bacteria, copper, lead, mercury, total phosphorus, and various toxins. 

Ecology prepared one Total Maximum Daily Load study (TMDLs) in WRIA 12 to addresses total 
phosphorus in Wapato Lake. Ecology paused the development of a second TMDL focused on 
dissolved oxygen, fecal coliform, and water temperature in Clover Creek in order to address 
directly the sources of pollution and implement solutions with watershed partners.   
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Chapter Three: Subbasin Delineation 

3.1 Introduction 

WRIAs are large watershed areas formalized under Washington Administrative Code for the 
purpose of administrative management and planning. WRIAs encompass multiple landscapes, 
hydrogeologic regimes, levels of development, and variable natural resources. To allow 
meaningfǳƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ƴŜǿ ŎƻƴǎǳƳǇǘƛǾŜ ǳǎŜ ŀƴŘ ƻŦŦǎŜǘǎ ǇŜǊ 9ŎƻƭƻƎȅΩǎ 
Final NEB Guidance,24 this plan divides WRIA 12 into three subbasins. The subbasins help 
describe the location and timing of projected new consumptive water use, the location and 
timing of impacts to instream resources, and the necessary scope, scale, and anticipated 
benefits of projects. In some instances, subbasins may not correspond with hydrologic or 
geologic basin delineations (e.g., watershed divides).25 

3.2 Approach to Develop Subbasins 

This plan divides WRIA 12 into three subbasins to assess population growth, consumptive use, 
and project offsets.26 The basic considerations in delineating subbasin boundaries for this 
planning process were: 

¶ Surface hydrology based on USGS hydrologic unit codes. 

¶ Surface topography. 

¶ Location of salmon use within the watershed. 

Other considerations were: 

¶ Areas outside of Group A water systems. 

¶ Areas within Group A water systems. 

A more detailed description of the subbasin delineation is in the technical memo available in 
Appendix D. 

3.3 Subbasin Map 

The WRIA 12 subbasin delineations are shown on Figure 2 and summarized below in Table 4: 

                                                      

24 άtƭŀƴƴƛƴƎ ƎǊƻǳǇǎ Ƴǳǎǘ ŘƛǾƛŘŜ ǘƘŜ ²wL! ƛƴǘƻ ǎǳƛǘŀōƭȅ ǎƛȊŜŘ ǎǳōōŀǎƛƴǎ ǘƻ ŀƭƭƻǿ ƳŜŀƴƛƴƎŦǳƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 
relationship between new consumptive use and offsets. Subbasins will help the planning groups understand and 
describe location and timing of projected new consumptive water use, location and timing of impacts to instream 
resources, and the necessary scope, scale, and anticipated benefits of projects. Planning at the subbasin scale will 
also allow planning groups to consider specific reaches in terms of documented presence (e.g., spawning and 
ǊŜŀǊƛƴƎύ ƻŦ ǎŀƭƳƻƴƛŘ ǎǇŜŎƛŜǎ ƭƛǎǘŜŘ ǳƴŘŜǊ ǘƘŜ ŦŜŘŜǊŀƭ 9ƴŘŀƴƎŜǊŜŘ {ǇŜŎƛŜǎ !ŎǘΦέ Cƛƴŀƭ b9. DǳƛŘŀƴŎŜ ǇΦ тΦ 
25 Washington State Department of Ecology (Ecology), 2019. Final Guidance for Determining Net Ecological Benefit, 
GUID-2094 Water Resources Program Guidance. Washington State, Department of Ecology, Publication 19-11-079. 
26 This is consistent with Final NEB Guidance that defines subbasins as a geographic subarea within a WRIA. A 
ǎǳōōŀǎƛƴ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ ǿƻǊŘǎ άǎŀƳŜ ōŀǎƛƴ ƻǊ ǘǊƛōǳǘŀǊȅέ ŀǎ ǳǎŜŘ ƛƴ w/² флΦфпΦлнлόпύόōύΦ 
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Table 4 WRIA 12 Subbasins 

Subbasin Name Primary Rivers and Tributaries County 

Chambers Chambers Creek, lower portion of Clover 
Creek (downstream of the confluence with 
Clover Creek and Morey Creek); Gravelly 
Lake, Steilacoom Lake; Point Defiance and 
nearshore areas. 

Pierce County  

Clover Clover Creek upstream of the confluence 
with Morey Creek; Morey Creek and 
Spanaway Creek: Spanaway Lake  

Pierce County  

Sequalitchew Sequalitchew Creek and American Lake; 
Sequalitchew Lake: Nearshore areas. 

Pierce County  
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Figure 3 WRIA 12 Subbasin Delineation
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Chapter Four: New Consumptive Water Use Impacts 

4.1 Introduction to Consumptive Use 

¢ƘŜ {ǘǊŜŀƳŦƭƻǿ wŜǎǘƻǊŀǘƛƻƴ ƭŀǿ ǊŜǉǳƛǊŜǎ ǿŀǘŜǊǎƘŜŘ Ǉƭŀƴǎ ǘƻ ƛƴŎƭǳŘŜ άŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ 
cumulative consumptive water use impacts over the subsequent twenty years, including 
ǿƛǘƘŘǊŀǿŀƭǎ ŜȄŜƳǇǘ ŦǊƻƳ ǇŜǊƳƛǘǘƛƴƎ ǳƴŘŜǊ w/² флΦппΦлрлέ όw/² флΦфпΦлолόоύόŜύύΦ27 This 
chapter Ŧƻƭƭƻǿǎ 9ŎƻƭƻƎȅΩǎ {ǘǊŜŀƳŦƭƻǿ wŜǎǘƻǊŀǘƛƻƴ tƻƭƛŎȅ ŀƴŘ LƴǘŜǊǇǊŜǘƛǾŜ {ǘŀǘŜƳŜƴǘ ŀƴŘ Cƛƴŀƭ 
NEB Guidance and describes the projections of new PE well connections and their associated 
consumptive use over the planning horizon for the entire WRIA and each subbasin.28 This 
chapter also summarizes information from the technical memo (Appendix G) prepared for this 
plan. 

4.2 Projection of PE Well Connections (2018ï2038) 

This planΩǎ moderate projection of 145 PE wells over the planning horizon is the most likely 
scenario. The projects listed in Chapter 5 will offset the consumptive use from the high growth 
projection of 227 PE wells over the planning horizon. The majority of WRIA 12 is served by 
Group A water systems, so many of the PE wells are likely to be installed in the eastern portion 
of the Clover Creek subbasin that is not served by Group A water systems. Areas served by 
Group A systems may still see PE wells installed where water service is neither timely nor 
available. 

The number of new PE wells projected over the planning horizon in WRIA 12 is part of the 
formula that estimates new consumptive water use. The method was based on 
recommendations from Appendix A of 9ŎƻƭƻƎȅΩǎ Cƛƴŀƭ b9. DǳƛŘŀƴŎŜΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ 
provide the 20-year projections of new PE wells for each subbasin within WRIA 12, the methods 
used to develop the projections, and the uncertainties associated with the projections. 

4.2.1 PE Well Connections Projection by Subbasin 

This WRIA 12 watershed plan compiles the growth projection data both at the WRIA scale and 
by subbasin. The projection for new PE wells in WRIA 12 by subbasin is shown in Table 5 and 
Figure 3. 

                                                      

27 Some committee members have a different interpretation of 90.94 RCW. See the compendium for additional 
information: LINK 
28 New consumptive water use in this document is from projected new homes connected to permit-exempt 
domestic wells associated with building permits issued during the planning horizon. Generally, new homes will be 
associated with wells drilled during the planning horizon. However, new uses could occur where new homes are 
added to existing wells serving group systems under RCW 90.44.050. In this document, the well use discussed 
refers to both of these types of new well use. PE wells may be used to supply houses, and in some cases, other 
Equivalent Residential Units (ERUs) such as small apartments. For the purposes of this document, the terms 
άƘƻǳǎŜέ ŀƴŘ άƘƻƳŜέ ǊŜŦŜǊ ǘƻ ŀƴȅ ǇŜǊƳƛǘ-exempt domestic groundwater use, including other ERUs. 
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The growth projections resulted in approximately 145 PE wells within incorporated cities and 
unincorporated areas of WRIA 12 over the planning horizon, assuming moderate growth. The 
high growth scenario projection resulted in 227 new PE wells in the same geographical area. 

4.2.2 Methodology 

The planning process deferred to Pierce County to identify the most appropriate method of 
projecting PE wells within their jurisdiction. Pierce County took part in the development of 
multiple watershed restoration and enhancement plans. It was important for the county to use 
the same method for calculating new PE wells within their jurisdiction across the plans. 

The PE well projection method used historical well permit data. This method is summarized 
below, and the technical consultant developed a WRIA 12 Permit-Exempt Growth and 
Consumptive Use Summary, provided in Appendix G, which offers a more detailed description 
of the method. 

Growth Projection Methodology  

The projection method used PE well installation data from the Tacoma-Pierce County Health 
Department (TPCHD) between 1999 and 2018 to project the number of new PE wells over the 
planning horizon. This method has several advantages: 

¶ The TPCHD location data is accurate to parcel level and includes individual and Group B 
wells.29 

¶ The database includes all wells in the county, including wells constructed within city 
limits and within Group A water service area boundaries. 

¶ This dataset includes attributes such as the year the well was installed and the parcel on 
which the well was installed. 

The Committee used the following steps to project growth of PE wells over the planning 
horizon: 

1. Calculate historical growth rates of PE wells for each subbasin using the TPCHD well 
database (1999ς2018). 

2. Calculate the moderate growth projection using the average growth rate from 1998-2018. 
3. Calculate the high growth projection using the average growth rate from 1998-2008. 
4. Project future PE wells by subbasin for the planning horizon, based on the subbasin-specific 

historical growth rate. 

A mapping exercise reviewed potential locations of new PE wells in the watershed to validate 
the PE well projection and to identify the areas most likely to have new PE wells. The exercise 
looked at parcels available for residential development outside of the water service areas. The 

                                                      

29 The Tacoma-Pierce County Health Department (TPCHD) permits PE wells during the subdivision and building 
permit process. TPCHD imposes limits on well withdrawals that are lower than the 950-gallon limit for subdivision 
projects. Based on their information, average water use is 400 gallons per day. TPCHD allows up to twelve lots in a 
subdivision if each lot is served by an individual well. Those wells are limited to using 400 gallons per day. 
Subdivisions served by Group B PE wells can have up to six connections, and each connection can use up to 750 
gallons per day. 
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analysis showed very few parcels available for residential development outside of water system 
service areas reflecting the extent of urbanization in the watershed. Appendix H provides more 
information on the mapping exercise. The analysis demonstrates the difference between 
projection methods based on historical trends and projection methods based future 
development opportunities. This plan acknowledges that PE wells will be installed within the 
Group A service areas. Figure 3 shows the most likely areas in which new residential 
development dependent on PE wells will occur. Most opportunity for new PE wells is in the 
eastern portion of the Clover Creek subbasin. 

4.2.3 Summary of Limitations and Scenarios 

The projection method includes uncertainties and limitations. While this projection method 
eliminated some uncertainties. Uncertainties are inherent to the planning process. This section 
presents the uncertainties and limitations considered during the planning process and the steps 
taken address the uncertainties. 

One limitation is the assumption that water lines and water service areas will remain the same. 
Areas that were not served by public water in 2000 might be served now or within the planning 
horizons, shrinking the areas where PE wells may be installed. Since spatial water line data is 
not readily available, the analysis was not able to compare actual water lines with the historical 
data to see where the water service has expanded in the past 20 years. 

Another limitation is the reliance on historical data. This method assumed that historical 
growth trends would continue into the future. However, many factors play into homebuilding 
trends. To address this uncertainty, the Committee developed PE well growth rates using 
different time-periods in the historical TPCHD well database. These time periods reflected the 
rapid rural development from 1999-2008 and the slower rural development from 2009-2018 
(Table 5). 

This plan uses the moderate growth scenario for the more likely estimate of growth, and uses 
the high growth scenario as the basis for an offset target. The analysis of parcels available for 
residential development outside of the water system service areas did not affect the moderate 
or high growth projections. 

Table 5 Number of PE Wells Projected between 2018 and 2038 

Subbasin Moderate Growth 
(1999-2018) 

High Growth 
Scenario 

(1999-2008) 

Low Growth 
Scenario 

(2009-2018) 

Chambers 4 7 2 

Clover Creek 141 220 76 

Sequalitchew -- -- -- 

Total 145 227 78 
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4.2.4 Projected Growth Map  

 

Figure 4 WRIA 12 Distribution of Projected PE Wells 












































































































































